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Background: Intervention Mapping is a systematic planning protocol for developing behavior 
change interventions, the first three steps of which are intended to establish the foundations and 
rationales of such interventions. Aim: This systematic review aimed to identify previous 
programs that used Intervention Mapping to plan changes in healthcare professional practice. 
Specifically, it provides an analysis of the information provided by the programs in the first three 
steps of the protocol to determine their theoretical foundations and rationales of change. 
Methods: A literature search was undertaken in PubMed, Scopus, Scielo, and DOAJ using 
“Intervention Mapping” as keyword. Key information was gathered, including theories used, 
determinants of practice, research methodologies, theory-based methods and practical 
applications. Results: Seventeen programs aimed at changing a range of healthcare professional 
practices were included. The social cognitive theory and the theory of planned behavior were the 
most frequently used frameworks in driving change within healthcare practices. Programs used a 
large variety of research methodologies to identify determinants of practice, both at the 
healthcare professional and the environmental levels. Specific theory-based methods (e.g., 
modelling and active learning) and practical applications (e.g., healthcare professional training 
and facilitation) were reported to inform the development of practice change interventions and 
programs. Discussion: In practice, Intervention Mapping delineates a 3-step systematic, theory- 
and evidence-driven process for establishing the theoretical foundations and rationales 
underpinning change in healthcare professional practice. Conclusion: The use of Intervention 
Mapping can provide healthcare planners with useful guidelines for the theoretical development 
of practice change interventions and programs.  
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Introduction 
Healthcare professional practices must make frequent changes to integrate new 
recommendations, improve the quality of patient care, and achieve better outcomes (Craig et al., 
2008). However, changing established human behaviors, such as those employed in healthcare, 
can be difficult for a number of reasons. These include individuals’ capacities for change, their 
attitudes and motivations, the availability of financial and regulatory support, and the influences 
of the social environment, etc. (National Institute for Health and Clinical Excellence, 2007; 
Grimshaw, Eccles, Walker, & Thomas, 2002). Flottorp et al. (2013) considered any reasons or 
circumstances ‘that might prevent or enable improvements in healthcare professional practice’ to 
be determinants of practices. Assessing and understanding the determinants that influence a 
particular professional practice is a key early step in developing appropriate interventions for 
behavioral change and eventually achieving desired practice adjustments (National Institute for 
Health and Clinical Excellence, 2007; Michie, van Stralen, & West, 2011).  
Changes in healthcare professional practice require exhaustive planning to increase the 
probability that they are successfully and sustainably implemented (Godin, Belanger-Gravel, 
Eccles, & Grimshaw, 2008; Michie et al., 2011). Existing frameworks for health program 
planning provide robust guidelines for developing, implementing and evaluating interventions 
aimed at changing individuals’ behaviors and, thus, promoting change in healthcare professional 
practices (McKenzie, Neiger, & Thackeray, 2013). One of the most well-known frameworks for 
health program planning is Intervention Mapping (Bartholomew et al., 2016). Intervention 
Mapping is a systematic planning protocol for developing behavioral-change interventions. It 
encompasses six steps, each of which comprises a clear set of tasks. Importantly, this protocol 
adopts three approaches that are applied throughout the intervention planning process to enhance 
its effectiveness and implementation. Specifically, these approaches are: 1) a theory- and 
evidence-based approach, which encourages the use of relevant theories and empirical evidence 
to inform the development, implementation and evaluation of behavioral-change interventions; 2) 
a collaborative approach, which encourages all stakeholders involved in a particular behavioral-
change intervention to be engaged with, and involved in, all aspects of decision-making during 
the planning process; 3) an ecological approach, which encourages a comprehensive assessment 
of the complex systems into which interventions are integrated, and targeting of any factor that, 
within that context, can facilitate or hinder the interventions’ outcomes. Following on from the 
ecological approach, Intervention Mapping stimulates the development of interventions that 
promote behavioral changes at different levels concurrently (individual, interpersonal, 
organizational, community, and societal) to achieve shared, health-related goals (i.e., all the 
developed interventions constitute a health program) (Kok, Gottlieb, Commers, & Smerecnik, 
2008).  
Intervention Mapping highlights the importance of early groundwork and research (i.e., 
conducted in planning Steps 1 to 3) for increasing the chances that behavioral interventions are 
effective and implemented into practice successfully. The early planning steps precede the 
production of specific program components and material (Step 4), the further planning of 
program implementation (Step 5) and program evaluation (Step 6). Overall, Steps 1 to 3 aim to 
establish the theoretical foundations of change, or the rationale behind behavioral change 
interventions (i.e., the ways in which interventions are intended to change individuals’ 
behaviors). They encompass: 1) conducting a problem analysis to identify which behaviors and 
behavioral determinants need to be changed, and for whom; 2) creating a 'matrix of change 
objectives', which comprehensively describes the specific changes that are being aimed for, in 
both individuals’ behaviors (i.e., performance objectives) and their determinants; and 3) selecting 
appropriate theory-based methods (i.e., behavioral-change methods or techniques; (Kok et al., 
2016) to promote changes in behavioral determinants, and translating these methods into practical 
applications. When translating theory-based methods into practical applications, it is crucial to 
satisfy both the parameters for effectiveness of each selected method, and to suitably tailor the 
applications to the intervention population and implementation context (Kok, 2014; Kok et al., 
2016).  
There has been some research on the use of Intervention Mapping for enhancing healthcare 
professional practice (Bartholomew et al., 2009; Morgenstern et al., 2002; Sassen et al., 2012); 
however, no systematic review of it exists. Identifying and synthesizing previous research 
facilitates the understanding of existing knowledge and may also avoid research being duplicated. 
Particularly, the groundwork and research conducted in Steps 1 to 3 provide relevant insights into 
the rationales and decisions made to change a particular healthcare practice. This information is 
crucial for assessing whether an existing intervention or program can be adapted to similar 
settings. Lastly, information from previous experiences with Intervention Mapping can foster 
learning and guide the early planning groundwork and research that other planners need to 
conduct to change healthcare professional practice in their own setting. Therefore, this systematic 
review aimed to: 1) identify previous programs that used Intervention Mapping to plan changes 
in healthcare professional practice, and 2) analyze the level of detail provided by the programs (in 
steps 1 to 3) to support their  theoretical foundations of change and rationales. 
Methods 
A literature search was undertaken in May 2015 in 4 electronic databases (PubMed/Medline, 
Scopus, SciELO and Directory of Open Access Journals) using “Intervention Mapping” as the 
keyword. Also reviewed was the list of health programs provided in the book ‘Planning health 
promotion programs: An Intervention Mapping approach’ (Chapter 3; 3rd ed.; Bartholomew, 
Parcel, Kok, Gottlieb, & Fernandez, 2011). This book was the primary reference for Intervention 
Mapping when the review was conducted. The reference lists of the articles used for this research 
were also explored to search for additional relevant citations. 
Screening and eligibility criteria. Titles and abstracts of the retrieved references were screened to 
exclude conference communications, books, theoretical articles (i.e., not describing an actual 
intervention/program), articles on interventions/programs unrelated to healthcare practice, and 
articles not in English, French, Italian, Portuguese or Spanish languages. The full texts of the 
remaining articles were reviewed to identify reports that described at least one of the three first 
steps of Intervention Mapping. Articles were excluded if they did not clearly state aims of 
changing healthcare professional practice, or if changes in practice were not aimed at improving 
patient care or health.  
Data extraction and analysis. A data extraction tool was developed based on the set of tasks set 
out in Steps 1, 2 and 3 of the Intervention Mapping protocol (Bartholomew et al., 2016). The 
initial version of the tool was tested and adjusted using a comprehensive case study reported in 
‘Planning health promotion programs: An Intervention Mapping approach’ (Bartholomew et al, 
2011), and a sample of five selected relevant articles. As a result of the testing process, some 
items included in the original version of the tool were eliminated due to inconsistency or lack of 
information in the selected articles. Particularly, the removed information related to: 1) the 
involvement of stakeholders in the planning process (i.e., collaborative approach), 2) theory-
based methods and practical applications addressing the environment of healthcare professionals 
(i.e., ecological approach), and 3) appropriate translations of theoretical methods into practical 
applications. Table 1 shows the final set of 15 items included in the data extraction tool. 
Programs received a score based on the number of items reported by the authors for Steps 1 to 3. 
When clear information regarding an item was reported, 2 points were assigned to it (see Table 1 
for the criteria). Conversely, when no information was provided, 0 points were assigned. Where 
information was incomplete, unclear, or not reported according to the Intervention Mapping 
directives, 1 point was assigned.  
Results 
A total of 278 citations were retrieved and 156 full-text articles were reviewed after screening 
titles and abstracts (Figure 1). Eventually, 17 articles were retained. These addressed 17 programs 
that used Intervention Mapping to change healthcare professional practice. One of the articles 
(Morgenstern et al., 2002) addressed the same program that was extensively described in the 
Intervention Mapping book. An additional set of 17 articles was retrieved after searching the 
references from the retained articles. This set did not report any additional programs but provided 
further description of the original 17 programs.  
The programs reported by the articles targeted a wide range of healthcare professionals, health 
problems and populations (Table 2). The changes they employed addressed a variety of care 
processes (e.g., assessment of patient needs, disease screening and management, use/adherence to 
clinical guidelines/evidence-based recommendations, educational support to patients, etc.), 
coordination, collaboration and communication between healthcare professionals, or 
communication between professionals and patients.  
All health programs except the one reported by Weiland (2013) were reported to use at least one 
theory to explain and predict the intended changes in healthcare professional practice. In total, 13 
theories were identified, the most frequent being social cognitive theory (reported by 6 studies; 
Bartholomew et al., 2009; Rutten et al., 2014; Hesselink et al., 2014; Leshabari, Koniz-Booher, 
Astrom, de Paoli, & Moland, 2006; Morgenstern et al., 2002; Robben et al., 2012) and the theory 
of planned behavior (reported by 5 studies; Cassista, Payne-Gagnon, Martel, & Gagnon, 2014; 
Rutten et al., 2014; Morgenstern et al., 2002; Sassen et al., 2012; Schmid, Andersen, Kent, 
Williams, & Damush, 2010); while Morgenstern et al. (2002) used both of these.  
Table 3 summarizes the information reported by each program regarding Steps 1 to 3 of 
Intervention Mapping. Only one program provided a full description about all the groundwork 
and research conducted in these early planning steps (score=16), while only three failed to report 
information regarding one of the analyzed items (score=14-15). At the other end of the spectrum, 
seven programs did not provide clear information on four or more of the analyzed items (i.e., 
programs scoring ≤ 8 points).  
• Regarding Step 1, nine out of the 17 programs included information about the identified 
determinants and the research methodologies used for that purpose. Determinants of 
healthcare professional practice were identified at both the individual level (e.g., healthcare 
professionals’ knowledge, skills, attitudes, etc.) and the environmental level (e.g., 
organizational structure and financial support, practice regulation, availability of technical 
resources, professional interaction, etc.). Several research methodologies were used to 
inform this step, including reviews of the literature (n = 5), surveys (n = 4) and focus groups 
(n = 3). Six programs combined two or more research methodologies to identify 
determinants of practice (Hesselink et al., 2014; Koekkoek, van Meijel, Schene, & 
Hutschemaekers, 2010; Leshabari, Koniz-Booher, Astrom, de Paoli, & Moland, 2006; Rutten 
et al., 2014; Weiland et al., 2013; Wheeler, Fowler, & Hattingh, 2013). Koekkoek, van 
Meijel, Schene, & Hutschemaekers (2010) reported the largest number of methodologies: 
literature review, interviews, survey and Delphi exercise.  
• Only four programs reported all the items delineated in Step 2, which focuses on 
comprehensively describing the changes to be achieved by the program. Importantly, 
‘matrices of change objectives’, postulating the changes intended at the individual healthcare 
professional level, were used in only eight programs.  
• Only four programs reported information for the three items analyzed in Step 3. With regards 
to the 11 programs that provided data about the theory-based methods used, modelling 
(reported by seven programs), active learning (n = 4), feedback (n = 4), and reinforcement (n 
= 4) were the most frequently used. A wide range of practical applications aimed at 
individual healthcare professionals were reported by nine of the programs, including ongoing 
training; assessment and feedback on professional performance; provision of financial 
disincentives for not implementing changes; and facilitation.  
Discussion 
This review synthesizes available information on the use of Intervention Mapping for planning 
changes in healthcare professional practice. It provides an important source of information on 
existing interventions and programs that healthcare planners can adapt to their own settings to 
improve care practice. This may help to optimize future planning efforts, avoid repetition of non-
beneficial actions, and avoid wasting resources.   
The programs analyzed in this review generally delineated a three-step systematic process for 
establishing the theoretical foundation and rationales for changing a healthcare professional 
practice (Figure 2). Most of the programs gave special attention to analyzing the determinants of 
practice at the outset of the planning process, which is considered a crucial primary step in 
informing both the type and content of behavioral-change interventions (Baker et al., 2015; Grol 
& Wensing, 2004; Michie et al., 2011). Determinants of practice were investigated using 
different research methodologies and were shown to be related to either the individual healthcare 
professional or to their external environment. It has been argued that a combination of several 
research methodologies is the best way to identify large numbers of determinants (Bosch, van der 
Weijden, Wensing, & Grol, 2007; Krause et al., 2014); however, it is not clear which 
methodologies are most appropriate for identifying which determinants are most relevant to the 
situation, and most amenable to being addressed (Baker et al., 2015). Importantly, the 
development of interventions and/or programs was rooted in relevant frameworks, such as social 
cognitive theory (Bandura, 1986) and the theory of planned behavior (Ajzen, 1991). These socio-
cognitive theories have previously been shown to be useful in explaining the intentions and 
behavioral patterns of healthcare professionals, and so have become widely used to design 
interventions to change care practice (Godin et al., 2008; Presseau et al., 2014; Short, James, & 
Plotnikoff, 2013).  
Implications for Practice. In general, the analyzed programs failed to comprehensively report 
their theoretical foundations and rationales for changing healthcare practice. This is a frequent 
issue identified in the health service literature that may have important consequences for both 
research and practice (Baker et al., 2015; Kok et al., 2016; Michie, Fixsen, Grimshaw, & Eccles, 
2009; Sabater-Hernández et al., 2016). The theoretical foundations underlying practice-change 
interventions/programs provide key information on: 1) the expected effects of the 
intervention/program; 2) how the intervention/program is meant to work; and 3) why the 
intervention/program adopts a certain form. All of these are essential to understanding the 
relevance of an intervention/program in other contexts, the ways in which it can be adapted to 
those contexts, and how it can be adjusted when it does not achieve its aim. Apart from the 
shortcomings identified in Table 2, which show that program rationales are usually incompletely 
reported, five other main concerns have emerged from the analysis:  
• Limited, and usually random, information was provided (for Steps 2 and 3) on the contexts 
and environments in which healthcare professionals worked (i.e., ecological approach). Only 
a few programs, such as the ALLHAT Dissemination Project (Bartholomew et al., 2009), 
were clear about their aims for changing healthcare professionals’ environments, and the 
ways in which those changes were expected to influence practices. Targeting environmental 
determinants and the external agents who influence them (e.g., policy makers, practice 
managers) is crucial for creating an environment that supports change (Kok, 2014). In other 
words, changes in healthcare practice require multilevel programs that include interventions 
directly targeting individual healthcare professionals and the creation of supportive 
environments. Therefore, further information is needed to understand exactly what was 
changed (i.e., specific environmental determinants and the agents targeted) and how was it 
done (i.e., the theoretical or practical methods used).  
• Stakeholder involvement (i.e., collaborative approaches) was poorly described, with few 
reports, such as those of McEwen et al. (2015) and Heinen et al. (2006), providing an 
acceptable amount of information on the composition of program planning groups. Beyond 
that, it was uncertain how stakeholders were involved and how they informed the decisions 
made throughout the intervention development process. For example, how did they select the 
theory-based methods or adapt the practical application to the population and context? 
• As recently argued in a Cochrane review by Baker et al. (2015), little mention is made of the 
rationales used to prioritize the determinants targeted by interventions. Likewise neglected is 
the selection of the specific theory-based methods used to promote change in those 
determinants.  
• Generally, it was unclear how theory-based methods were linked to practice, whether the 
practical applications satisfied the parameters for each method or were tailored to the 
population and context. Also, practical applications were sometimes difficult to interpret; it 
was sometimes unclear what authors were proposing due to the use of confusing language 
and imprecise, non-succinct descriptions. 
• More explanations and details are needed to clearly understand how theory and evidence 
were used to inform each of the planning steps; for example, to justify why certain 
determinants were selected to be targeted by the interventions.  
The adoption of standard approaches, such as the Template for Intervention Description and 
Replication (TIDieR) (Hoffmann et al., 2014) or the Workgroup for Intervention Development 
and Evaluation Research (WIDER) recommendations (Albrecht, Archibald, Arseneau, & Scott, 
2013), may help to formalize the reporting of healthcare practice change programs and aid their 
adaptation to settings beyond those they were originally developed for. The leading researchers 
of Intervention Mapping provide clear guidelines on the aspects that need to be considered when 
reporting on the development of interventions (Kok et al., 2016): 1) the determinants targeted by 
the intervention; 2) the specific theoretical method(s) used to address each determinant and the 
parameters that were enlisted; 3) the application(s) for each method; and 4) how the population, 
context, and parameters were taken into account when the method was applied. A good example 
of how to report these aspects can be found in Bartholomew et al. (2016), which includes an 
extensive description of the development of a health program with educational purposes (TLL 
Temple Foundation Stroke Project). The inconsistency in the description of health interventions  
and programs is an acknowledged matter that, when comprehensively evaluated, allows for 
developing suitable guidelines aimed at enhancing the transparency and quality of health research 
(Correr et al., 2013; Rotta et al., 2015). Along these lines, the issues identified in this research 
can be considered along with the aforementioned recommendations to develop specific reporting 
guidelines aimed at better reporting healthcare practice change programs. 
Evidently, this review has been affected by the limited information available in the reviewed 
studies. It is important to note that another 66 articles involving healthcare practice change (as 
determined from their full texts) were excluded due to their complete absence of information in 
this regard (Figure 1). Generally, these articles described only the behavioral changes required by 
the individuals affected by a particular health problem (i.e., patients) without describing 
associated changes in healthcare practice that were also intended. Our analysis of articles with 
regards to Steps 1 to 3 of Intervention Mapping was mainly limited to assessing whether the key 
tasks comprising each step were performed in the studies. The methodological quality of the 
research conducted with those steps was not assessed and, therefore, nor was the validity of their 
results. For this reason, no specific details from the programs (e.g., identified determinants of 
practice) are shown. Assessing the quality of the diverse research reported within the 17 reviewed 
articles would require extensive expertise in a range of research disciplines. This task would be 
conducted by other researchers or planners that can assess the validity and usefulness of the 
results of specific programs according to their interest. 
Conclusion 
Intervention Mapping has been widely used in healthcare settings to plan changes in the behavior 
and practice of healthcare professionals. This framework delineates a systematic, theory- and 
evidence-based approach for establishing the rationale underlying programs aimed at changing 
healthcare practice. Intervention Mapping encourages the use of theory and evidence, which 
increases the chances that interventions are effective and successfully implemented into practice. 
Therefore, Intervention Mapping provides health service planners with a useful and robust 
planning framework that can help them design and achieve changes in healthcare practice in their 
own settings. However, the theoretical foundations underlying the development of interventions 
and programs aimed at changing healthcare practice should be better reported in order to enhance 
their adaptability and translation into practice. Current publication options, including the use of 
online appendixes, can facilitate a comprehensive description of such interventions and programs.     
References 
Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision 
Processes, 50(2), 179-211. doi: 10.1016/0749-5978(91)90020-T 
Albrecht, L., Archibald, M., Arseneau, D., & Scott, S. D. (2013). Development of a checklist to 
assess the quality of reporting of knowledge translation interventions using the 
Workgroup for Intervention Development and Evaluation Research (WIDER) 
recommendations. Implementation Science, 8, 52. doi: 10.1186/1748-5908-8-52 
Baker, R., Camosso-Stefinovic, J., Gillies, C., Shaw, E. J., Cheater, F., Flottorp, S., . . . Jager, C. 
(2015). Tailored interventions to address determinants of practice. Cochrane Database of 
Systematic Reviews, 4, CD005470. doi: 10.1002/14651858.CD005470.pub3 
Bandura, A. (1986). Social foundations of thought and action: a social cognitive theory. 
Englewood Cliffs, NJ: Prentice-Hall. 
Bartholomew, L. K., Cushman, W. C., Cutler, J. A., Davis, B. R., Dawson, G., Einhorn, P. T., . . . 
on behalf of the ALLHAT Collaborative Research Group. (2009). Getting clinical trial 
results into practice: design, implementation, and process evaluation of the ALLHAT 
Dissemination Project. Clinical Trials, 6(4), 329-343. doi: 10.1177/1740774509338234 
Bartholomew, L. K., Markham, C. M., Ruiter, R. A. C., Fernández, M. E., Kok, G., & Parcel, G. 
S. (2016). Planning health promotion programs: An Intervention Mapping approach (4th 
ed.). San Francisco, CA: Jossey-Bass. 
Bartholomew, L. K., Parcel, G. S., Kok, G., Gottlieb, N. H., & Fernandez, M. E. (2011). 
Planning health promotion programs: an intervention mapping approach (3rd ed.). San 
Francisco, CA:  Jossey-Bass. 
Bosch, M., van der Weijden, T., Wensing, M., & Grol, R. (2007). Tailoring quality improvement 
interventions to identified barriers: a multiple case analysis. Journal of Evaluation in 
Clinical Practice, 13(2), 161-168. doi: 10.1111/j.1365-2753.2006.00660.x 
Cadogan, C. A., Ryan, C., & Hughes, C. (2016). Making the case for change: What researchers 
need to consider when designing behavior change interventions aimed at improving 
medication dispensing. Research in Social and Administrative Pharmacy, 12(1), 149-153. 
doi: 10.1016/j.sapharm.2015.04.002 
Cassista, J., Payne-Gagnon, J., Martel, B., & Gagnon, M. P. (2014). Applying Theory to 
Understand and Modify Nurse Intention to Adhere to Recommendations regarding the 
Use of Filter Needles: An Intervention Mapping Approach. Nursing Research and 
Practice, 2014, 356153. doi: 10.1155/2014/356153 
Correr, C.J., Melchiors, A.C., de Souza, T.T., Rotta, I., Salgado, T.M., & Fernandez-Llimos, F. 
(2013). A tool to characterize the components of pharmacist interventions in clinical 
pharmacy services: the DEPICT project. The Annals of Pharmacotherapy, 47(7-8), 946-
952. doi: 10.1345/aph.1S006  
Craig, P., Dieppe, P., Macintyre, S., Michie, S., Nazareth, I., & Petticrew, M. (2008). Developing 
and evaluating complex interventions: the new Medical Research Council guidance. BMJ, 
337, a1655. doi: 10.1136/bmj.a1655 
Damush, T. M., Plue, L. M. A., Bakas, T., Schmid, A. A., & Williams, L. S. (2007). Barriers and 
Facilitators to Exercise Among Stroke Survivors. Rehabilitation Nursing, 32(6), 253-260, 
262.  
Dera-de Bie, E., Gerver, W. J., & Jansen, M. (2013). Training program for overweight prevention 
in the child's first year: compilation and results. Nursing & Health Sciences, 15(3), 387-
397. doi: 10.1111/nhs.12051 
Dera de Bie, E., Jansen, M., & Gerver, W. J. (2012). Inhibiting Factors in the Prevention of 
Overweight in Infants: An Explorative Qualitative Study among Child Healthcare 
Practitioners in the Netherlands. Child Care in Practice, 18(3), 193-206. doi: 
10.1080/13575279.2012.683776 
Fernandez, M. E., Gonzales, A., Tortolero-Luna, G., Partida, S., & Bartholomew, L. K. (2005). 
Using intervention mapping to develop a breast and cervical cancer screening program for 
Hispanic farmworkers: Cultivando La Salud. Health Promotion Practice, 6(4), 394-404. 
doi: 10.1177/1524839905278810 
Flottorp, S. A., Oxman, A. D., Krause, J., Musila, N. R., Wensing, M., Godycki-Cwirko, M., . . . 
Eccles, M. P. (2013). A checklist for identifying determinants of practice: a systematic 
review and synthesis of frameworks and taxonomies of factors that prevent or enable 
improvements in healthcare professional practice. Implementation Science, 8, 35. doi: 
10.1186/1748-5908-8-35 
Godin, G., Belanger-Gravel, A., Eccles, M., & Grimshaw, J. (2008). Healthcare professionals' 
intentions and behaviours: a systematic review of studies based on social cognitive 
theories. Implementation Science, 3, 36. doi: 10.1186/1748-5908-3-36 
Grimshaw, J. M., Eccles, M. P., Walker, A. E., & Thomas, R. E. (2002). Changing physicians' 
behavior: what works and thoughts on getting more things to work. Journal of Continuing 
Education in the Health Professions, 22(4), 237-243. doi: 10.1002/chp.1340220408 
Grol, R., & Wensing, M. (2004). What drives change? Barriers to and incentives for achieving 
evidence-based practice. Medical Journal of Australia, 180(6 Suppl), S57-60.  
Harting, J., Rutten, G. M. J., Rutten, S. T. J., & Kremers, S. P. (2009). A Qualitative Application 
of the Diffusion of Innovations Theory to Examine Determinants of Guideline Adherence 
Among Physical Therapists. Physical Therapy, 89(3), 221-232.  
Heinen, M. M., Bartholomew, L. K., Wensing, M., van de Kerkhof, P., & van Achterberg, T. 
(2006). Supporting adherence and healthy lifestyles in leg ulcer patients: systematic 
development of the Lively Legs program for dermatology outpatient clinics. Patient 
Education & Counseling, 61(2), 279-291. doi: 10.1016/j.pec.2005.04.007 
Hesselink, G., Vernooij-Dassen, M., Pijnenborg, L., Barach, P., Gademan, P., Dudzik-Urbaniak, 
E., . . . Wollersheim, H. (2013). Organizational culture: an important context for 
addressing and improving hospital to community patient discharge. Medical Care, 51(1), 
90-98. doi: 10.1097/MLR.0b013e31827632ec 
Hesselink, G., Zegers, M., Vernooij-Dassen, M., Barach, P., Kalkman, C., Flink, M., . . . 
Wollersheim, H. (2014). Improving patient discharge and reducing hospital readmissions 
by using Intervention Mapping. BMC Health Service Research, 14, 389. doi: 
10.1186/1472-6963-14-389 
Hoffmann, T. C., Glasziou, P. P., Boutron, I., Milne, R., Perera, R., Moher, D., . . . Michie, S. 
(2014). Better reporting of interventions: template for intervention description and 
replication (TIDieR) checklist and guide. British Medical Journal, 348, g1687. doi: 
10.1136/bmj.g1687 
Hou, S. I., Fernandez, M. E., & Parcel, G. S. (2004). Development of a cervical cancer 
educational program for Chinese women using intervention mapping. Health Promotion 
Practice, 5(1), 80-87. doi: 10.1177/1524839903257311 
Johnson, J. K., Farnan, J. M., Barach, P., Hesselink, G., Wollersheim, H., Pijnenborg, L., . . . 
HANDOVER Research Collaborative.. (2012). Searching for the missing pieces between 
the hospital and primary care: mapping the patient process during care transitions. BMJ 
Quality & Safety, 21(Suppl 1), i97-i105. doi: 10.1136/bmjqs-2012-001215 
Koekkoek, B., van Meijel, B., & Hutschemaekers, G. (2006). "Difficult Patients" in Mental 
Health Care: A Review. Psychiatric Services, 57(6), 795-802.  
Koekkoek, B., van Meijel, B., Schene, A., & Hutschemaekers, G. (2008). Clinical problems in 
the long-term care of patients with chronic depression. Journal of Advanced Nursing, 
62(6), 689-697. doi: 10.1111/j.1365-2648.2008.04645.x 
Koekkoek, B., Hutschemaekers, G., van Meijel, B., & Schene, A. (2011). How do patients come 
to be seen as ‘difficult’?: A mixed-methods study in community mental health care. 
Social Science & Medicine, 72(4), 504-512. doi: 
http://dx.doi.org/10.1016/j.socscimed.2010.11.036 
Koekkoek, B., van Meijel, B., Schene, A., & Hutschemaekers, G. (2009a). Clinical Problems in 
Community Mental Health Care for Patients with Severe Borderline Personality Disorder. 
Community Mental Health Journal, 45(6), 508-516. doi: 10.1007/s10597-009-9259-7 
Koekkoek, B., van Meijel, B., Schene, A., & Hutschemaekers, G. (2010). Development of an 
intervention program to increase effective behaviours by patients and clinicians in 
psychiatric services: Intervention Mapping study. BMC Health Service Research, 10, 293. 
doi: 10.1186/1472-6963-10-293 
Koekkoek, B., van Meijel, B., Tiemens, B., Schene, A., & Hutschemaekers, G. (2011). What 
makes community psychiatric nurses label non-psychotic chronic patients as ‘difficult’: 
patient, professional, treatment and social variables. Social Psychiatry and Psychiatric 
Epidemiology, 46(10), 1045-1053. doi: 10.1007/s00127-010-0264-5 
Koekkoek, B., van Meijel, B., van Ommen, J., Pennings, R., Kaasenbrood, A., Hutschemaekers, 
G., & Schene, A. (2010). Ambivalent connections: a qualitative study of the care 
experiences of non-psychotic chronic patients who are perceived as 'difficult' by 
professionals. BMC Psychiatry, 10, 96. doi: http://dx.doi.org/10.1186/1471-244X-10-96 
Koekkoek, B., van Meijel, B., Schene, A., & Hutschemaekers, G. (2009b). A Delphi Study of 
Problems in Providing Community Care to Patients With Nonpsychotic Chronic Mental 
Illness. Psychiatric Services, 60(5), 693-697.  
Kok, G. (2014). A practical guide to effective behavior change: How to apply theory- and 
evidence-based behavior change methods in an intervention. Eur Health Psychol, 16(5), 
156-170.  
Kok, G., Gottlieb, N. H., Commers, M., & Smerecnik, C. (2008). The ecological approach in 
health promotion programs: a decade later. American Journal of Health Promotion, 22(6), 
437-442. doi: 10.4278/ajhp.22.6.437 
Kok, G., Gottlieb, N. H., Peters, G. J., Mullen, P. D., Parcel, G. S., Ruiter, R. A., . . . 
Bartholomew, L. K. (2016). A taxonomy of behaviour change methods: an Intervention 
Mapping approach. Health Psychol Rev, 10(3), 297-312. doi: 
10.1080/17437199.2015.1077155 
Krause, J., Van Lieshout, J., Klomp, R., Huntink, E., Aakhus, E., Flottorp, S., . . . Baker, R. 
(2014). Identifying determinants of care for tailoring implementation in chronic diseases: 
an evaluation of different methods. Implementation Science, 9, 102. doi: 10.1186/s13012-
014-0102-3 
Leshabari, S. C., Koniz-Booher, P., Astrom, A. N., de Paoli, M. M., & Moland, K. M. (2006). 
Translating global recommendations on HIV and infant feeding to the local context: the 
development of culturally sensitive counselling tools in the Kilimanjaro Region, 
Tanzania. Implementation Science, 1, 22. doi: 10.1186/1748-5908-1-22 
McEwen, S. E., Davis, A. M., Jones, J. M., Martino, R., Poon, I., Rodriguez, A. M., & Ringash, 
J. (2015). Development and preliminary evaluation of a rehabilitation consult for 
survivors of head and neck cancer: an intervention mapping protocol. Implement Sci, 
10(1), 6. doi: 10.1186/s13012-014-0191-z 
McKenzie, J. F., Neiger, B. L., & Thackeray, R. (2013). Planning, implementing, and evaluating 
health promotion programs: a primer (6th ed.). San Francisco, CA: Pearson - Benjamin 
Cummings. 
Michie, S., Fixsen, D., Grimshaw, J. M., & Eccles, M. P. (2009). Specifying and reporting 
complex behaviour change interventions: the need for a scientific method. Implementation 
Science, 4, 40. doi: 10.1186/1748-5908-4-40 
Michie, S., Johnston, M., Francis, J., Hardeman, W., & Eccles, M. (2008). From theory to 
intervention: mapping theoretically derived behavioural determinants to behaviour change 
techniques. Applied Psychology, 57(4), 660-680.  
Michie, S., van Stralen, M. M., & West, R. (2011). The behaviour change wheel: a new method 
for characterising and designing behaviour change interventions. Implementation Science, 
6, 42. doi: 10.1186/1748-5908-6-42 
Morgenstern, L. B., Staub, L., Chan, W., Wein, T. H., Bartholomew, L. K., King, M., . . . Grotta, 
J. C. (2002). Improving Delivery of Acute Stroke Therapy: The TLL Temple Foundation 
Stroke Project. Stroke, 33(1), 160-166. doi: 10.1161/hs0102.101990 
National Institute for Health and Clinical Excellence. (2007). How to change practice: 
understand, identify and overcome barriers to change. Retrieved from 
https://www.nice.org.uk/media/default/about/what-we-do/into-practice/support-for-
service-improvement-and-audit/how-to-change-practice-barriers-to-change.pdf  
Persoon, A., Heinen, M. M., van der Vleuten, C. J. M., de Rooij, M. J., van de Kerkhof, P. C. M., 
& van Achterberg, T. (2004). Leg ulcers: a review of their impact on daily life. Journal of 
Clinical Nursing, 13(3), 341-354.  
Powell, B. J., Waltz, T. J., Chinman, M. J., Damschroder, L. J., Smith, J. L., Matthieu, M. M., . . . 
Kirchner, J. E. (2015). A refined compilation of implementation strategies: results from 
the Expert Recommendations for Implementing Change (ERIC) project. Implementation 
Science, 10, 21. doi: 10.1186/s13012-015-0209-1 
Presseau, J., Johnston, M., Francis, J. J., Hrisos, S., Stamp, E., Steen, N., . . . Eccles, M. P. 
(2014). Theory-based predictors of multiple clinician behaviors in the management of 
diabetes. Journal of Behavioral Medicine, 37(4), 607-620. doi: 10.1007/s10865-013-
9513-x 
Robben, S. H., Huisjes, M., van Achterberg, T., Zuidema, S. U., Olde Rikkert, M. G., Schers, H. 
J., . . . Melis, R. J. (2012). Filling the Gaps in a Fragmented Health Care System: 
Development of the Health and Welfare Information Portal (ZWIP). JMIR Research 
Protocols, 1(2), e10. doi: 10.2196/resprot.1945 
Rotta, I., Salgado, T.M., Felix, D.C., Souza, T.T., Correr, C.J., & Fernandez-Llimos, F. (2015). 
Ensuring consistent reporting of clinical pharmacy services to enhance reproducibility in 
practice: an improved version of DEPICT. Journal of Evaluation in Clinical Practice, 
21(4), 584-590. doi: 10.1111/jep.12339. 
Rutten, G. M., Harting, J., Bartholomew, L. K., Braspenning, J. C., van Dolder, R., Heijmans, M. 
F., . . . Oostendorp, R. A. (2014). Development of a theory- and evidence-based 
intervention to enhance implementation of physical therapy guidelines for the 
management of low back pain. Archives of Public Health, 72(1), 1. doi: 10.1186/2049-
3258-72-1 
Rutten, G. M., Kremers, S. P., Rutten, S. T., & Harting, J. (2009). A theory-based cross-sectional 
survey demonstrated the important role of awareness in guideline implementation. 
Journal of Clinical Epidemiology, 62(2), 167-176.e161. doi: 
http://dx.doi.org/10.1016/j.jclinepi.2008.04.004 
Sabater-Hernández, D., Sabater-Galindo, M., Fernandez-Llimos, F., Rotta, I., Hossain, L. N., 
Durks, D., . . . Benrimoj, S. I. (2016). A systematic review of evidence-based community 
pharmacy services aimed at the prevention of cardiovascular disease. Journal of Managed 
Care & Specialty Pharmacy, 22(6), 699-713. doi: 10.18553/jmcp.2016.22.6.699 
Sassen, B., Kok, G., Mesters, I., Crutzen, R., Cremers, A., & Vanhees, L. (2012). A web-based 
intervention for health professionals and patients to decrease cardiovascular risk 
attributable to physical inactivity: development process. JMIR Research Protocols, 1(2), 
e21. doi: 10.2196/resprot.1804 
Sassen, B., Kok, G., & Vanhees, L. (2011). Predictors of healthcare professionals' intention and 
behaviour to encourage physical activity in patients with cardiovascular risk factors. BMC 
Public Health, 11(1), 246-256. doi: 10.1186/1471-2458-11-246 
Schmid, A. A., Andersen, J., Kent, T., Williams, L. S., & Damush, T. M. (2010). Using 
intervention mapping to develop and adapt a secondary stroke prevention program in 
Veterans Health Administration medical centers. Implementation Science, 5, 97. doi: 
10.1186/1748-5908-5-97 
Short, C. E., James, E. L., & Plotnikoff, R. C. (2013). How social cognitive theory can help 
oncology-based health professionals promote physical activity among breast cancer 
survivors. Eur J Oncol Nurs, 17(4), 482-489. doi: 10.1016/j.ejon.2012.10.009 
Weiland, A., Blankenstein, A. H., Willems, M. H., Van Saase, J. L., Van der Molen, H. T., Van 
Dulmen, A. M., & Arends, L. R. (2013). Post-graduate education for medical specialists 
focused on patients with medically unexplained physical symptoms; development of a 
communication skills training programme. Patient Education & Counseling, 92(3), 355-
360. doi: 10.1016/j.pec.2013.06.027 
Weiland, A., Van de Kraats, R. E., Blankenstein, A. H., Van Saase, J. L. C. M., Van der Molen, 
H. T., Bramer, W. M., . . . Arends, L. R. (2012). Encounters between medical specialists 
and patients with medically unexplained physical symptoms; influences of 
communication on patient outcomes and use of health care: a literature overview. 
Perspectives on Medical Education, 1(4), 192-206. doi: 10.1007/s40037-012-0025-0 
Wheeler, A., Fowler, J., & Hattingh, L. (2013). Using an intervention mapping framework to 
develop an online mental health continuing education program for pharmacy staff. 
Journal of Continuing Education in the Health Professions, 33(4), 258-266. doi: 
10.1002/chp.21198 
Yao, G. L., Novielli, N., Manaseki-Holland, S., Chen, Y., van der Klink, M., Barach, P., . . . 
Lilford, R. J. (2012). Evaluation of a predevelopment service delivery intervention: an 




Figure 1. PRISMA diagram 
 
 
* Articles that potentially involved changes in healthcare professional practice but were excluded 
from this review (n = 66) 
 
  
Figure 2. Early planning steps aimed at establishing the theoretical foundations and rationales for 
changing healthcare professional practice 
 
† For any intervention seeking to change healthcare professional practice, it is essential to clearly 
outline such a change at the outset of the planning process (Cadogan, Ryan, & Hughes, 2016). 
* Determinants should be prioritized based on their relevance (i.e., strength of the evidence for 
the causal relationship between the determinant and the expected change) and changeability (i.e., 
evidence-based likelihood of the determinant being changed by an intervention). 
Selected articles that can support operating and reporting the early planning steps: 
• Flottorp et al (2013): comprehensive checklist of determinants of practice. 
• Krause et al (2014): methods for identifying and selecting determinants of practice. 
• Kok (2016): taxonomy of theory-based methods 
• Michie, Johnston, Francis, Hardeman, & Eccles (2008): mapping determinants of practice to 
behavior change techniques (or theory-based methods) 
• Michie et al (2011): Behavior Change Wheel (framework to select intervention functions and 
policies according to behavioral determinants)  
• Powell et al (2015): compilation of implementation strategies (or practical applications) and 
definitions. 
• Albrecht et al (2013): WIDER recommendations to improve reporting of the content of 
behavior change interventions. 




Table 1. Information extracted from each of the included health programs 
Basic information from the included articles and health programs 
• Article’s year of publication.  
• Aim of the article (as stated by the authors).  
• Country where the health program was developed. 
• Healthcare setting where the health program was developed. 
• Targeted healthcare professional (i.e., healthcare provider whose practice was meant to be 
changed). 
• Aimed changes in healthcare provider practice. 
• Theories used to plan changes in healthcare professional practice. 
Specific information regarding step 1 (Needs assessment) 
• Determinants of practice: factors that can prevent or enable improvements in healthcare 
professional practice. This item was considered to be suitably reported when a 
comprehensive list of determinants and the methods used for their identification were 
described. 
Specific information regarding step 2 (Matrices of change objectives) 
• Performance objectives: specific actions and tasks to be conducted by healthcare 
professionals as part of the aimed change in practice*. This item was considered to be 
suitably reported when a comprehensive list of performance objectives was provided. 
• Selected determinants of practice: specific determinants at the individual healthcare 
professional level that were considered to be relevant to achieve the aimed changes in 
practice*. This item was considered to be suitably reported when a comprehensive list of 
relevant determinants was presented. 
• Change objectives: specific changes to be achieved in the aforementioned determinants as 
an effect of the behavior change interventions*. This item was considered to be suitably 
reported when a comprehensive list of change objectives was presented. 
• Matrices of change objectives for the individual healthcare professional*. This item was 
considered to be suitably reported when a table (i.e., matrix) that systematically organizes 
the 3 previous items was presented (i.e., performance objectives in the right-end column; 
selected determinants in the upper row; change objectives in table’s cells). 
Specific information regarding step 3 (Theoretical methods and practical applications) 
• Targeted determinants of practice: determinants that eventually are targeted by the 
behavior change interventions to change practice*. This item was considered to be 
suitably reported when these determinants were clearly specified. 
• Theoretical methods: general behavioral change techniques for influencing/driving 
change in the targeted determinants*. This item was considered to be suitably reported 
when these theoretical methods were clearly specified. 
• Practical applications: applied strategies or techniques used to operationalize theoretical 
methods into practice and enhance the adoption, implementation and sustainability of the 
change in healthcare professional practice*. This item was considered to be suitably 
reported when these practical applications were clearly described. 
* Further definitions and explanations regarding these items are available in the book 
‘Planning health promotion programs: An Intervention Mapping approach’ (Third Edition) 
(L. K. Bartholomew, Parcel, Kok, & Gottlieb, 2011). 
 
  






Key elements of healthcare practice that were aimed to be 
changed/improved 







Rutten, & Harting, 
2009) 
Physical therapists (*) 
Patients with low 
back pain 
• Use/adherence to clinical guidelines/evidence-based recommendations  
• Management of patient information  
• Assessment and treatment of low back pain  
• Assessment and treatment of comorbidities (i.e., psychological factors) 
Morgenstern et al. 
(2002); USA (L. 
K. Bartholomew, 









symptoms of acute 
ischemic stroke 
• Administrative and care processes before patient arrival to the hospital 
• Use/adherence to clinical guidelines/evidence-based recommendations 
for acute care 
• Use of intravenous recombinant tissue plasminogen activator  
• Educational support to patients at high risk for stroke and office staff in 
the primary care setting (to early detect and take action against signs of 
stroke) 
Schmid, Andersen, 







involved in the 
prevention of stroke in 





and social workers) 
Patients at risk of a 
secondary stroke 
• Assessment and treatment of risk factors for stroke 
• Educational support (i.e., stroke risk factors and lifestyle habits)  
• Referral of patients to local programs addressing stroke risk factors 




Sweden, and Italy 
(Hesselink et al., 
2013; Johnson et 




for patients’ discharge 
Patients discharged 
from hospitals 
• Coordination and collaboration between healthcare professionals and 
services after patients being discharged from hospitals  
• Communication between healthcare professionals and patients, 
including the quality of the discharge information 
Dera-de Bie, 
Gerver, & Jansen, 
(2013); 
Physicians and nurses 
in child healthcare 
Children in their 
first year of life 
• Use/adherence to clinical guidelines/evidence-based recommendations 
to prevent overweight/obesity 
• Early detection of children at risk for overweight  
Netherlands (Dera 
de Bie, Jansen, & 
Gerver, 2012) 
services • Communication between healthcare professionals and parents 
Leshabari, Koniz-
Booher, Astrom, 
de Paoli, & 
Moland (2006); 
Tanzania  
Nurses in medical 
centres  
Women with HIV 
• Educational support on infant feeding methods (to prevent mother-to-
child transmission of HIV) 
Bartholomew et al. 
(2009); USA  
Doctors involved in 




• Adherence to clinical guidelines/evidence-based recommendations for 
the management of hypertension  
• Educational support (i.e., use of medicines and lifestyle modification). 





in the care of frail 
older people (*) 
Frail older 
individuals 
• Coordination and collaboration between healthcare professionals  
• Assessment of patient needs (i.e., knowledge and self-management)  
• Involvement of patients in setting goals and shared decision making 
processes  
• Educational support to encourage self-management  
• Patient follow-up (over time)   
Koekkoek, van 


















van Meijel, & 
Schene, 2011; 
Koekkoek, van 









et al., 2010; 
Koekkoek, van 
Meijel, Schene, & 
Hutschemaekers, 
2009b) 
Sassen et al. 
(2012); 
Netherlands 







• Assessment of barriers to physical activity 
• Educational support (i.e., plans to encourage physical activity and 
overcome barriers) 
• Patient follow-up (over time) 
Cassista, Payne-
Gagnon, Martel, & 
Gagnon (2014); 
Canada  
Nurses in paediatric 





• Adherence to clinical guidelines/evidence-based recommendations on 
the use of filter needles. 
Heinen, 
Bartholomew, 
Wensing, van de 
Kerkhof, & van 
Achterberg (2006); 
Nurses in dermatology 
centres 
Patients with leg 
ulcer (users of 
compression 
therapy) 
• Assessment of patient needs (i.e., knowledge, skills, self-efficacy, 
barriers and adherence to compression therapy) 
• Educational support (to enhance the use of compression therapy). 
Netherlands 
(Persoon et al., 
2004) 
Weiland et al. 
(2013); 
Netherlands 
(Weiland et al., 
2012) 
Medical specialists 






• Communication between healthcare professionals  
McEwen et al. 
(2015); Canada  
Rehabilitation 
healthcare 
professionals in cancer 
centres 
Head and neck 
cancer survivors 
• Assessment of patient rehabilitation needs 
• Involvement of patients in setting goals and action plans 
• Educational support (to promote adherence to rehabilitation programs) 
Hou, Fernandez, & 
Parcel (2004); 
China  










over 50 years 
• Referral to breast and cervical cancer screening service 
(2005); USA  
Wheeler, Fowler, 









• Involvement in enhancing the use of medication 
† To label the health programs, the article that was originally retrieved through the search strategy is used. Besides, the references of any other 
article related to the programs (i.e., those retrieved by manually searching the references of the originally retrieved article) are provided.   
(*) Although authors did not specify any particular setting, it was clearly deduced from the article that the health program was developed in a 
healthcare setting.   
Table 3. Information provided by each of the health programs regarding the fundamentals for changing healthcare provider practice. 
 Step 1 Step 2 Step 3  
Health program 
Determinants 

























Rutten, & Harting, 
2009) 
√ √ √ √ √ √ √ √ 16 
Morgenstern et al. 
(2002)§; USA (L. 
K. Bartholomew, 
Parcel, Kok, & 
Gottlieb, 2011) 
*(M) √ √ √ √ √ √ √ 15 
Schmid, Andersen, 






 √ √ √ √ √ √ √ 14 




Sweden, and Italy 
(Hesselink et al., 
2013; Johnson et 
al., 2012; Yao et 
al., 2012) 
√ √ √ √ √  √ √ 14 
Dera-de Bie, 
Gerver, & Jansen, 
(2013); 
Netherlands (Dera 
de Bie, Jansen, & 




de Paoli, & 
Moland (2006); 
Tanzania  
√ √  √  √ √ √ 12 
Bartholomew et al. 
(2009)§; USA  
 √ √ √ √  √ √ 12 
Robben et al. 
(2012); 
Netherlands  
√ √ √ √ √  √  12 
Koekkoek, van 














van Meijel, & 
Schene, 2011; 
Koekkoek, van 








et al., 2010; 
Koekkoek, van 
Meijel, Schene, & 
Hutschemaekers, 
2009b) 
Sassen et al. 
(2012)§‡; 
Netherlands 
(Sassen, Kok, & 
Vanhees, 2011) 
√ √ √ √ √    10 
Cassista, Payne-
Gagnon, Martel, & 
Gagnon (2014); 
Canada  
*(M) √ *   √ √ √ 10 
Heinen, 
Bartholomew, 
Wensing, van de 




(Persoon et al., 
2004) 
  √ √ √ √    8 
Weiland et al. 
(2013); 
√ √      √ √ 8 
Netherlands 
(Weiland et al., 
2012) 
McEwen et al. 
(2015)†; Canada  
 √ √ √ *    7 
Hou, Fernandez, & 
Parcel (2004)§; 
China  






(2005)§‡; USA  
 √ √ √     6 
Wheeler, Fowler, 
& Hattingh (2013); 
Australia 
√ √ √      6 
(*) The information provided by the authors was incomplete, unclear or not reported as proposed by Intervention Mapping; (M) Authors did not 
provide a comprehensive list of the determinants of healthcare provider practice but only the methods that they used for assessing such 
determinants; (§) At least one of the co-authors/planners involved in the health program is an author of the Intervention Mapping framework; (†) 
Step 3 of Intervention Mapping was under progress when this review was conducted; (‡) Information about step 3 was provided by the authors; 
however the specific information regarding changes in healthcare practice could not be extracted because it was mixed with the information 
addressing the changes at other levels (e.g., at the patient level, at the organizational level). 
 
